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Recent studies indicated that colloidal organic matter has considerable
potential for impacting upon many oceanic processes, such as oceanic buffering of
globa climate change, in biogeochemical conversions and cycling, in trace element
scavenging, in latering the sedimentation behaviour of suspended particles, in carbon
utilization by bacteria and in ther generation of microbia habitat. Central to
understanding the roles of colloidal orgainc mater in oceanic processes are the needs
to (1) quantify this fraction accurately (2) characterize the components, and (3) relate
well-defined major components to relevant activity.

There is increasing evidence for the importance of organic matter
complexation of trace elements in natural waters. One of the most important questions
in marine and environmental chemistry is the identification of specific functional
groups which are responsible for complexing a particular trace metal. The objectives
include the determination of; (1) the concentrations and distributions of colloids in
different marine waters, (2) the concentrations and distributions of dissolved,
colloidal and particulate thiols in different marine waters; (3) complexation of metal
ions to specific thiols in natural organic matter; (4) determination of the structure and
stability of these biopolymers towards biological, chemical and photochemical
degradation.

The approach consists of using instrumental methods (e.g., Cross-flow
ultrafiltration, ion exchage, HPLC, GFAAS, ICPMS). The proposed research is
relevant to oceanography because thiols have a specia role in aguatic organisms as
metal sequestering and detoxification agents, thus regulating trace metal

concentrations as well as their bioavailability and toxicity. These organic fibrils also



have a similar function in the extracellular mileu by forming flocs and biofilms,
binding extracellular enzymes in their active forms, scavenging trace metals from the
water, immobilizing toxic substances, atering the surface characteristics of suspended

particles, and modifying the solubility of associated molecules.
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BIO-ACTIVE TRACE ELEMENTS (Cd, Cu, Fe, Ni) IN THE OLIGOTROPHIC SOUTH
CHINA SEA

Bio-active trace elements (Cu, Ni, Cd, Fe) in seawater play a critical role in
regulating oceanic phytoplankton growth and, hence, may influence global carbon
cycle. However, their in-situ speciation and bio-reactivity are poorly understood.
Dissolved copper and nickel are believed to be present in seawater predominantly as
low molecular weight soluble organic complexes which are readily available to
marine organism and immune from particle scavenging. Dissolved iron is believed
to exist predominantly as high molecular weight colloidal species. Using ultraclean
ultrafiltration and ion exchange/affinity chelating chemistry, we demonstrate that in
the oligotrophic ocean waters, these four bio-active elements have distinctive
characteristics of speciation and reactivity, even though they display similar
nutrient-type distributions. For dissolved Cu, the concentration increased from 0.9
nM in the surface water to 3 nM at depths below 500m; for dissolved Ni, 2~9 nM; for

dissolved Cd, 0.01~0.9 nM; for dissolved Fe, 0.1~0.6 nM. All four elements showed



a subsurface minimum around 60 m deep, which corresponded to the subsurface Chl a
maximum, indicating strong biological interactions with these elements. Detailed
analysis revealed distinct size distribution and chemical reactivity for each element.
For Cu, more than 50% in surface water was in smaller than 1kDa labile forms; the
strongly complexed inert form increased from 28% at surface to 50% below 500
meter; the colloidal form Cu decreased from 12% at surface to a minimum of 6% at
60 meter, and then gradually increased to 16% in deeper water. For Ni, more than
80% was in smaller than 1kDa labile form, and very small fraction (~5%) in colloidal
from. For Cd, almost all dissolved fraction was in smaller than 1kDa labile form.
Asfor Fe, its dynamic nature in water column caused by complicated bio-interactions
was evident. This study indicated that, with preferential uptake of trace elements by
different phytoplankton species, they in turn assisted in regulating the concentration
of trace elements. The feedback mechanisms include exudation of high-affinity,
relatively specific complexing ligands, which control the speciation of trace elements
in the ocean. At least four mgor groups of ligand compounds are responsible for
such regulations. Dissolved trace elements in seawater may be much more dynamic
than previously thought and bio-interaction through colloidal aggregation and organic

complexation must be considered in future studies of ocean elemental cycles.
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